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(57) It has been found thAt, ta^t-Krell-speclflc carriers, for 
eu^pltt preferably eonoclonal aatibodles (mAb) , but also 
polyclonal anl;ibodles or aolecnlcka idiich bind to recept- 
ors on cells, can be coupled to th/b H- or C-tenainal end 
of an allogenic MBC class X nolequle without this alter- 
ing the allogenic determinants in a disadvantageous 
Banner. The MR class 1 aolecule Is brought, with the aid 
of this target-cell-specific carrier, specifically to the 
target cells, which leads to activation of allospecific 
r cells and thus to destruction of the target cells by 
allospecific cytotoxic T ceUs. One esplanation for the 
success of the coupling of a target-cell-specif ic carrier 
to the H- or C^tenainal end of a MBC class I molecule 
idaie retaining the allogenic determinants is that the 
terminal end of the MHC class I molecule Is located on 
the side of the alpha, and alpha, domains which points 
towards the cell, «diereas the allogenic determinants are 
located en the aide of the alpha^ and alpha, domains which 
away frw the ceU (Fig. 1, pig, 34). 
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llw spocBic activation of aUospedfic T ceUs 
(MKC) class I antigens are BntedfiA the C* 



7. V?; Antiganac construds as daoned in davn 6. in which the mdnoddnal'^lBxKlIes 
are^iortened in ihe oonstam part of tiie heavy ch 

8. Antigenic oonstncls as claimed in datm 1. 2, 3. 4. 5. 6 or 7. in which the MHC 
; 1 an^gen is HLA B27W or 



12; : A pccocess for the popepaication of antigenic conistxucta 
as j:lained in claia 1, 2, 4, 5, 6, 7, 8 or 9, yhich 
rai^rises thB requiired parts of genes being fused fiin thW 
fozm of their SHAr being provided with suit:able z^gula* 
tion sequences and being ea^ressed in suitable expression 
systesis • 

14. A pbaraaceutical which contains antigenic c:onstrncts 
as claiaed in any one of claiaa 1 to 11. 
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Antigenic .-conatziicta of aajor Ustocoapatibility ' conplex 
class I ..antigens with specific carrier aDlecules, the 
preparation and use thereof 

the Invention relates to^^tigenic constructs resulting 
fron the liiJcage of; histoco^tlbility can^lex 

(MHC) class I antig^ wl^ specific carrier molecules. 

Tissue-re jection reaptLloniB are the strongest-launiii 'idsmine 
responses Mediated by T cells. In individuals of the sama 
species they are craused by allogenic differences in 
class Z and class ix MBC jfl^ In organ transplants, 

for -example, aiqr allogenic determinants of the MHC 
aiatigens present in tissue are recognised as 

foreign by allospecl«]U:iT ^lls of" the recipient,, a 
T cell iJBsnuie rmpo^ Ms induced, and. the rejection 
reaction takes place unless an insninosuppkessive therapy 
has been initiated or such; a therapy proves insufficient. 

It is furtherMre kaDjcvim UBC class I antigens are 

glycoproteins vhich aire expressed on the surface of all 
nucleated cells. ISiey a^^ coeposed of a heavy chain, 
^diich is encoded by UBC -class I genes, and of a light 
chain, the ^a*aicrogl6bnlin which is non-.covalently 
associated vith the heavy chain. Che extracellular part 
of the heavy chain is folded in three rtiuinlnn, the first 
two of these donins (alpha^ and al^^) exhibiting a 
pronounced polyMrphise ^Aen the aaiao acid se^iences of 
hitherto known class I MBC antigens fm various indi- 
viduals are coapared. They assist with antigen presenta- 
tion and carry the allogenic determinants. The third 
extracellular iTmsOTtn has a mam conserved segnence. The 
association with ^,-«lcroglolmlin is essential for correct 
folding of the heavy chain and for the transport of the 
Molecule to the ceil anrfaoe. 



Isolation and eharacterixatlon of nutated MHC elaas t 
antigens In mice showed that inerely a fev differences in 
OBlno acids on the aipha;^^ alpto^ dof^aains betneen donor 
and saei|kl«Bt mffice to indoce a rejection xaaetion 
(Bathenson et al., Ann. Say. Zlnnnpl., 1986, 4, 471-502). 
It has also been shown In honans that sli^t differences 
betMaea deow ahd ceclplebi lead to rejection of a 
transplant (Oansset, J.,; Rapaport. P.»., te^and, lV; 
Colbmbaai, J. . Ilarcelli-3arge, A.» Skla. allograft istir- 
vlval in 238 hnun snbjeotai Role of specif ic relatioh- 
shlpa ai the foar gOne sites of the first aatl the second 
Ht-A loci., Hlsto ca aipatiiiiilHy vesting (1970) pages 381- 
397, Verasaki P.I. (Bd.)). The task which presented 
itself f roB that said above was to utilise the specific 
Indqoiblllty and strength^f the cellular isnnne res^nse 
in the tlsste-^joeiiiim to daaage or destroy 

•oiisctod tairgat eoUs'.' ' " 



It has bean foond that target-cell-specific carriers, for 
exanple preferably aonocleaal aatibodiea (aM)), biit also 
polyclonal antibodies or aolecules which bind to recept- 
ors on cells, can be coupled to the or C-teminal end 
of an allogeaic me elasa I aoloenle without this alter- 
ing the allogenic detenOnanta la a diaadvantageous 
■anner. Tbe kbC class I aolecole is broaght, with the aid 
of this target-cell-specific carrier, specifically to the 
target colla, which loada to activation of allospecific 
T cells axkd thus to destruction of the target ceils by 
allospecific cytotoxic T ceils. One esplanatlon for the 
■neeaas of the cm^ling of a target-cell-specific carrier 
to tha s. or C-teainal and off a UK elaaa I nolecule 
irtille retaining the allogenic detenUaanta ia that the »- 
ter.laal end of the MBC class 1 nolecule is located on 
tha side of the alpha, and alpha, drains which points 
towards the call, wiiataas the allogviie datMainanta are 
located on the aide of the alpha, and alpha, dcaatas which 
facea away frtM the cell (Fig. i, Pig. 34,. 



the groat poljwipliian of the mc claas 1 



antigens in the human population, it is possible to 
induce a rejection reaction in almost 100 % of the 
population with, the aid of only two Oif f erent MHC class I 
molecules Mleeted, lor exasple BUk B27w and BEA B27k. 
BIA B27v and KLU B271C are two subtypes of the serologic- 
ally deflated HEA 927 8 are <tefined by 
cytotoxic *r iyiDpl]»cyt^ the caucasoid population 
about 1 % of lad^Lvidua B27.^ and about 1 % 
express HLA B27k. The us^^f , iEor exan^le, both HIA B27 
sublQfpes for the allogei^lMitib^ in accordance with this 
invention m^ikes it possibie almpst 100 of the 
caucasoid population. H o » j ^iio r, it is possibie according 
to the invention to coviple any deisired MHC class I - 
antigen to the relevant specific carriers If the above- 
mentioned uitigens do not^lead .in the jp^levut recipistnt 
to activation of allospj&iflc T cel.l8 and subsequent 
damage to car deatructiont^^^ the target cclLIb. Target 
csells may be regarded u pi^ils idilch >m undesijDed ^a 
pathogenic in the. bbc^, r^such as, ; for exaaple *■ - tumor ' 
cells. The antigenic cons^^cts according to ^ the inven-. 
tion are accordingly suitable for tumor therapy. Hbwever, 
it is also possiiiie wit^ the BBC class X antigenic 
constructs aiecording to :|the invmtion to treat other 
diseases idiich are caui|^d by cells or the products 
thereof and are favorably affected by elimination of 
these cells. The mode of action of the hg^id molecules 
described in example groups X and Itderlves from the fact 
that they are able, because of the specifity of the 
antibo«4f portion, to bind to an antigen on the cell. The 
BZA B27 portion of the fused molecule results in masking 
of the surface of the target cell with an allogenic BBC 
class X molecule. These allogenic class X molecules can 
then be recognised by syngeneic, allospecific, cytotoxic 
T cells, idiich leads to destruction of the target cells 
by the allospecific cytotoxic T cells, Becordiagly, the 
invention relates to 

a) BBC class X antigens idilch are lijdDed H- or C- 
terminally to specific carriers, the linkage 



preferably being brought about covalently but also 
possibly being mm^covalent, for exao^le by a 
biotia^idla bridgii, ind :tAe specific carriers 
binding selectively to target cells and denotingpre- 
^ferably apaoclonal, bat al^o polyclonal, antibodies, 
ibut being very g^iwrally receptor>binding ttolecikles 
iriUch bind to dm parUcular cell recept^, 

.a process for tlie preparat^ of th» lOB^ class i 
'antigenic constructs, and'.. • 



c) the «ase of the class i antigeiiic constructs 

in a) and b) for daoaging or eliminating 
target cells. 

ihe ijMention is furtheo^ra described in the eranples 
/vbic^ foUov and in tbevpatent claias, but it is not to 
be roignxded as rMtri6tM^ 



Mmamplm I - 17 detailed hereinafter describe a conairuct 
•cconUag t» the invention cosvosed of the nltrophenol 
(HP)-specific aonse a/1.8 gene (1), pf a bianan 
IgG C F(ab'), gene (2) and of an HIA B27ir goM (3). (ij 
and (2) are to be regarded in this contest as euaqiles of 
the specific carri« portion - in this case an mAb 
against HP - .Omrmn (3) repieeswits an BLK class 1 
antigen. 



M» mmnnm eonatruet in, after appropriate 



transfoiMtion, espcessed and secreted by those ■yeloma 
cells which contain a hum ^a-«icroglobalin and a light 
chain Of an Iwnoglobalin and «hOM V gene f '>zbs with V, 
B/1.8 a m binding^ita, aveh as, for exa^e, the nice 
■(yew cell J 558 I. (Oi. V.T., Harrison, S.L., 
Barsenberg, t.A., Berg, p., Snnonoglobulin gene e«- 
presaion in transfonad lynphoid cell., pmc. Batl. Acad. 
Sci. USa M. 825, 1983). It 1. poasihie. by enchanging 
tbe V. gene of the heavy chain and using an appropriate 
light chain, to provide the aBb/HIA B27» f oslon product 
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with any desized specificity for which a specific or 
selective oAb exists. 



10 



15 



20 



^ . ""^^^ 1 to 13. the |»n8tittctl(^ of an HtA 

827^ fusion seo^yifl]^ th^ BLk B27 >dr€ioii at i^ 

" of Idle IKMMloi^ 



A) 



Fnqparatlott of the C gene portJ«a (igOi c gine) 



A hnnan IgG. C gene was Isolated fro. a himim gene bM* 
in El^ phag«, (RcliEKdiauJ. Jk.^. g.^ Proustka, 

A. , Ibizri^, , liaBMa ^ia,^,^^^ 

linker sequences. J. itoSjl Biolv izft, 827-842 (1983)1and 
fTnrmnnn, G.H.A., Reixi, tj^^, Bxom, C.S., Ploegh/ bIl. s 
Gene generate polr»rphis« 

in^ lM«m cl«i. I genea.: «« BiBO Journal 4. 547^552 
(1986)) and subcloned as a Hindlll/Sph I fragmt 3.1 kb 
in slse into the plas.l|i^tor poc 19 tclone 54.1.241 
(Fig. 2). ;^ ' 

All the techniques used in these and in the foUowing 
exaipples were taken, an^ess otherwise indicated, from 
l^teaeh, H. mad ncisehaa£, A.-M. irfOioratozy Kuual bmbl 
(1982), Heidelberg, iliniati., T.. fcltach, B.F.. 
SanJwook, j.t Molecular Cloningt A laboratory 
(1982), Cold Spring Barber £abiwato^. 



25 



«» 54.1.24 clone was subjected to ooeplete BindlXl and 
P«tlal Pstl reetrlction dige«J««. «aa ^^s. inter 
alia, la restriction frageent. which contain the 

jlCMMI 

cut with BiadZII and Patx (Fig. 3). 



w — -« — »■ - «» rriTein UB Km, 

and one, two or three hinge e.ms. «w»e frag«nt. 

30 cut out of an aoarose gel and cloned into a poc 19 vector 



The plasmld clone with the Cn and three hinge exons 
(F(ab'), 3H) was than clttavad With Baam and Asp 718, the 
elaamige sites wsxe fUlei la and ^^Uiptedi with T« ligam 
(Fig. 4). This deletes tJte pDC. 19 polylinker between the 
.Xba I imd the SstZ - elea«aii|j|e site;--' ' 

f B) Preparation of *ht> iir^ ^7 



'^:^BIJL'^B^7v'qeait wa^ ' is^ated '' fm a geiioMLlc"' .gwie'' buiic ' 
..cloned, in BIIHL3 bactericgphages (Friachnuf/ Av-M; y- loc. 
cit., and SeeMan, 6.H.A., loc. cit.) and characterised 
^ '^^^^ mepias and nucleotide segiieaee analysis 
(liaijia^; X. , Gilbert, «. s^ieqaencing wid-labeled oin «d 
bMe sjeecif ic 'dheiidcal c^earage. ifeth. taxgrnol^ 'Sif 4?»-^ 
^iSQ (]^80) a»l i|, Hickfen, S„ Cbui^i ji.lii* 

iwh «ei^^lag with ehaiiii ftezainktiag iahibitocb:' Pxtjiev- 
Watl. )Uiid. Sci. OSh 2i*||UC3-5471i (1977)r (Fi«> 5) . ;! 



The BEA B27w (gaoe was thi^ digested with the restriction 
encsMi .SstI atod Bgllt ind snbcloned into the SstZ and 
BayHi cleavage sites of pOC 19. Plasmid clones with the 
sobfraf^nts A, B and C (Fig. 5) were isolated^ ' 



The plasiBid with sabfragnat A was cleaved coivletely 
with SstX and partially with SmZ and, after fractiona- 
tion on an agarose gel^ the foagaeat A' (Fig. 6) was 
cloned la a poc 19 plasiOd clMcvad with Biactz and Sstl. 



The plasmld with the snbfragaent B was digested with 
Xbal, and the resulting Xbal insert (B') was cloned in a 
Zbaz-eleavad pQC 19 plasadd (Fig, 7). 
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;,«» P^«TO «tt tHa ma»tT99m«t C uaa cleaved iia,pietelV 
^ Jiii^II pat^ with Sstl, «„I tte ttaga^it 
i^?»ich5^ l^.the TO B27w gcik^viia Attached to itag«4 a 

cloned iBto the i^wMii*ii»t^ 
<Stratu»geae, laJWla, cif USK) cleaved with Himlm ^nd 
.^.Sstl y(Flg. .8). - ^ :x#S.-.V'r-. . : •■■ • 



10 



•:-15. 



20 



25 



Slagle-stranded phages eere p<epa<ed fro. the KS* phasald 
;«Pt«^; C' by liifecttea., ,|ith ros-Mia helper phages 
^tratageae. Cat # 26025t,^aiid «,e p«*tted (Stratiigiae. 
J^cript ^/Minng 1^: Matnk:^^ 

strands^ and the mkii^.^ «♦ «.k- ■ ■ ^ ■ 

^. ^ . the secQBd strand was 

"^"^ "^^^Nbraae. She dcwble-itra,^ 
PJ»B«* generated in thii Way wi^ transfermed into a 
Btae bieterl. and then s^gie^-steinded phages were again 
awerated fro. the resoltliii, pljumA clones iniectlon 
with helper phages/ a«l|: the nncleotlde seqoenee was 
detezained with the aid of an oligonocleotide nriwr ll 
i^'^O^aacCTCC^^., csanger. F. et al.. loc.^lt.,. A 
clone in which the codon tob (aidno acU 274) at the 3- 

•ad Of the alphas e«m had been matM^ ♦« - * 

"~ wtated to a stop codon 

was identified (C) (Fig. 9) 



30 



pdaseid with tui fra,««rt: ea. cle««d «ith SstX 
and ligated with the C- 



2[ • aindlii and partial 81:1 olm^ of the 

P>«aa.ld clone C" and had - -« «» «io 



laolated after fraction- 



used to Identify the pl<|teBid p (Pig. 10) In iriiieh the 
fragaent A* is OBiuBct^ fngBuit C- via tlw Sstx 

cl«iavag» site la^ifeia' 'ai^l^"'^iE^j 



'^''ira^m^ti'ma cleaved' witii'.'aiaf ■ iutd ■ 
.ilgijitod'-irtth tlie'-fc lAich W/been/eit.'out of 

tbe piasHid B* with Xbal and had been porifi^ :ii$a* 
fraetionatioa on an agarose gel (Fig. 
aeqoenra ^aalyses (17) were used to identify a plasmid 
(B) in which the B' tra^mni. is ligatad in tbb cbxxeet 
5'-3' orintation to tlie fragMnt O. 



C) - Ftt^i^ of the apdlCied flUl B27w gene with the lgG3. 
•v:;fc-Ft4b'),^lrge«iB'-'^^ ; 



nie fra^nnt B was cot oat of the plaqaid B pr cieava^ 
with BcpRI and BlndllX, the ends were filled in with T« 
pbljMotaae and purified after fractionatifm on: aot agarose 
gel. iliis purified fragwnt B was then ligatad with the 
plasaid which contains the ZgG3 F(ab'), 3H fragpmt aft^ 
the latter had been cleaved and the Xbal ends had been 
filled in with polywrase (Mg. 12) . Restriction 
■Wing WB used to identify the clone lAlch contained 
the plaaaid P, in which the aodified BLh B27w gene is 
fused in the correct 5 '>3 'orientation to the P(ah'), 3h 




cut out with Bindxii and BcoRl in 



order to place a polyliatac in front of the 5* and of the 
f recent p. ihe Hindlll and Xbal ends were filled in with 
polymerase and cloned into a pOC 19 which had been 
elaaved with 8stl and whose Ssti ends had been filled in 
with fl, polywrase. Rsstrictlon aaalyM ware used to 
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WMiti^ the Clone with the plasaid 6 which has the one 
19 polyllal^ S; Ctm the frageeet F (Plg. 13,. ' 



10 



30 



«« plaeiild 6 »»i cle«ve«?«lth Hlndlll and EcoM. W th^ 
ln8«rt wl^ the IgG FCia>f.), HI4 B27w fusion i«s 
i^late* and cloW iato^i ^ii^siript KS* phaanid 
(SlUMtagene. Bloescript 'iip »eqaencing i^stenr 

Wr-ct^ and ico^ JFigl^ 



aj^plaeeid H resultina fifa- thi. c' S»i«g theacleivad 

Closed 

^««ii«« ^n«tor m^ ^, i«-3e«l^, K.V rtlci; 

• 1*. 3S4, (19M). lAiA contaihs th^ igc H 

^ter/enh-w^ .equer^ and the vi gw* origisiaiihg 



HP-nneific aniiie lOb B/1.8 which had beeii 
cle«v«| with BatfZ (Fig; 15, (ieuberger, m.h., bubo 
Joornal 2, 137S-1378 c^«3,,. iteetiactixw W,.!* 
: -Bed to identify tta plai^d I i„ ,d»kch the IgG 3 FCb'K 

:?0 HL^ a27w fneion gene i^Acloned i. the TA' 
orientation behind the v^< 



W« ^nn^ fneion g^ now poasasse. int«* 5- a«X 

•25 Wis. me constnet is, as stated in the 

?5 int«dnction, e.pr«i«Ki and «««rted in eve^r «9»lo» 
cell which coatein. a h»ui /l,-^ctoglohalin and • light 
ch^ of an i— «,giohelin «d who«. v gene f o— with v. 
B/1-8 . » such es. for e»ii,pi«. the 

■yeloi« cell J 5581. (Oi, v.».. narrlBon, s x. 
Her.e«he.g. i..*.. .erg. P.. p«e. Jr;ci 
aSL 825 (1983)). 

II Bm^les 14 to 17 show the constzwci^ «* 

n9v/.m*. *^ . wwrawction of an B£A 

B27/rtb fosion gene with the nut 827 portion at the 



-ID- 
S' €imloit,vt^ antil^)^ 

A) 'toepiiratloii of the WLk B21 geibe 

5 clc^ii In laiBLi 'b^terjjybays (Fbiachaaf ■ et;' 'aj.^, 
t;i t nurt'- TTjniniBniiiri^ 6.H.iL^;'ldc.;ci^.) and charac^^ 
. restriction Bailing ^md nucleotide sequence lanalysis 
(llajcaai et al«, loc. cit. and Sanger et al.,. loc. pit. ) 
(Fiir. 5) • 

10 Tlie BIA B27ir gene was tten digested with tlie xestriction 
■ mijBwn -...SstX and figlXI ran^ tl&e SstI luod 

/Baf^ 'cii^^ ,|>lasaiid/clo«i98' ^«il^/tte., 

, .ne^l'plasdjLd mith theVmA- B27. 8vi9cl^' t m 'parl-falXy 
15 clcljKviBd; with Pstl. tte pcotruding 3' ea^ii o( tlie :P8tX 
cleavage sites were rsfpoved with polymerase, ^wit^ 
= y addiitioa of dGStB, and religated with T« ligafse. \Re8triCr 
:.tion analysis lias nsed to identify the plasalid clone dl 
^ ^ilch contains no PstX cleavage site in the intron 
20 hetneen the alplia2 and alpha3 enon (Fig. 16). 

tte plasHld clone CI was cleaved partially with SstZ and 
cowpletely with HindlIXt and the CI' fragment was iso- 
lated and cloned into a donhle-stranded MIS ^18 vector 
cleaved with SstI and Hindlll. the Ml'3 clone CI' with the 
25 CI' fra^wnt was idontlflad hy detesBlniiig the nucleic 
acid segoeaoe of the insert (Fig. 17). 

Itaing the protocol of the Bio-Rad Kata-Gene 1113 Biata* 
genesis hit there were Isolated from the CI* H13 aiplS 
phages in the bacterial strain CJ236 single-stranded 
30 phages which contained nracils. ollgonacleotido (oil- 
gonncleotlde III) with the segnenoe GOGOQCraausCQICTc'' 
was hybrldlaed onto these siagla-rBtxanded phages and the 
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se6c»£ stxwitt im addition of 

ajBria,. <nRP-aiid' T4 11^^^ " .. '- Vf^ 

After infection of tte^iwcterlal strain mr 1190 th^ 
»iteted eiflnie C2 »^ Ide^iil.^ b, restriction analysis 
*^ W ''P^i'^fN"^^^ ctmfibBad :i>y 

nnctofc acid se^i^ jp^g, jg) . The aatagea^Sls 

resulted In d«itnictlon % Pstl lestrlctlcm «:lea^a^ 
site in tbe -Ipto? ^c^i| irt^ 
<zaae or iJie encoded— lab 'acid ' 



Single-stranded phages were in torn prodaced froa the M13 
clone ,C2 la the tacterl^. strain CJ236 and eere h^id- 
ollgonocle^jtide IV (ollgoancl^otl^ iv - 
rbB seoond strind W' 
tiMn syntJaesl^ wlUi;^^.^^^^^^ llgase aiil ^Otpi 

Afteie tranafoaiatlon lat^ :inr 1190 bacteria, the M13 i^ifi 
elone C2' was identified ijir twstKlcti^ 
■Htatlon eaa yerlf ledi u |c«nrect by nncleotide sequence 
analysis fFlg. 19) . This edtagenosls resulted In an BcoRl 
and an AniZl cleavage site belag introdiwed la^ the to 
oson of the HIA B27 gen^v and la aalao acid 279 being 
converted froa glnta^jae^lnte asparaglae (Fig. 20). 



The plasBld clone with the snbfragaent 8 eas digested 
with Zbal, and the zesolting ZbaX Insert (B') was cloned 
In an Zbal^leaved poc 19 plasuld (Fig. ?). 

The plasald clone with the frag««t A was cleaved com- 
pletely with HiadIZ aad partlaUy with Seal, and rellgat- 
ed. Restriction analysis eas nsed to Identify the done 
A' in ehlch part Of the soc 19 polylHAar is deleted 
(Fig. 21). 



The plasaid clone A* was cleaved partially with Ssti and 
Ugated with the C2 fragaeat generated by an SstI 
cleavage of the plasaid clone C2 and isolated after 
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fractionation on an agai^se goi. Rastrictlon mapping was 
used to identic the pl^d IH (Pig. 22) in which the 
?^«^ f *• oamectod tp the f ragMnt C2 via the &i 
0^*^?* the 4^ eibi,^ 5. end b£ tA^ 

TMo oligonnclfiotides wut^ svnthAsisedt 

■ ■ iJ»GG* 



(>lljginiDcleotldev;vbt. '. 

VCCXGCaCR OGACCXQCCC GCCXGCSGC6 GCIGClGCeG GKXafiCTGC 

tuo oligoaoeleotidea MiP« harteidlaed toge4h6r. Wiis^ 
resulted In double-stranded Dm £rag«nte with an EeoRI 
restriction cleavage site at one end and a Pstl restric- 
tion cl«wrag. site at the oth« end. ttese fragments were 
Cleaved With BcORl and Pstl and c1«hmI into an BcoRZ- and 
Pstl-cle««l poc 19 plasld vector C?ig. 23) . Ihe plaaOd 
clone I. was Identified by restriction analysis and veri- 
fi«d hgr uneteotidft sequence analysis. 

the l^noglobulin V gene was s,nthesi««l h, P.». Jones 
etal. CJooes. p.t., near. ph., POote, j.. 
■euberger, M.S. Winter, c, Hatnre 32lt 522, (1986)) 
«.l«g oUgoaucleotldes. it ««t.i«. . psti «,*trictio« 
cleavage site in the 5' region of the clone and 1. clored 
.. Hindlii,Ba-i fragi-ht in „ h13 vector whose Psti 
Cleavage site had been dest«^ cleavage, of 
the protmdisg ends and religation (Pig. 24). 
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i jji Bimi3 cit. cuid Hiirtniiin 

et al*, loc, cltf.) an(| jBi^icmed iatb the plaanid ractor 
t^pOC. 19;; as; a Hindi II/S^ilpx^^^ (clSn^^ 
-34.1.24y- (Figv'21.-- " |- \ 

The plasnid clone 54.1.24 was cleaved with Hiadll a>id 
Asp718, the pcotmding ex^ o£ the Asp7l8 cleavage site 
were rnoved with 94 pol^rneirase and zeligated with T; 
lig<uBe*; . Beat^ anal^ .^^eaud'. liocleid > acid 'seqaence;-: 

■detexiiinatJ^ ^iiexe ; o^ed ^to'^': :0enti£|r ; the doner' 54'; 1 ;24' 
Delta Pol which, apart £ri^ SphX^ PstI, iSstI and BcpRI> 
no longw contains >vqr x^triction cleayage eltes 3V of 
: the hnpaia IgG3 C gene (F^. 25) . 

The plasaid clone 54.1 .24 Delta Pol was digested with' 
Bglll and Sphl. The protruding ends were resK»ved with T^ 
polifwerase and jceligatad with T« ligase. Restriction 
analyeia and nucleic acid seqoence detexBination were 
used to identify the clone I which now contains only the 
CHx exoa of the hnaan XgG3 C gene (Fig. 26) • 

The pla'seid clone X was deaved with PatI, and the 
pKotmding ends were ro eo vo d with T4 polynarase. The B' 
insert lALch had been cat with Xbal and filled in with T^ 
polyaerase* to giire blent ends was ligated into the 
resulting blent ends. Bestriction analysis and nucleic 
acid sequence detemi nation were used to identify the 
clone K (Fig. 27) which contains a hnnan IgGiCBl axon and 
a 3' end of a BSA class I gene. 

The plassd.d clone K was cleaved with HindlZX and BcoRX, 
the protruding ends were renoved, and the insert was 
ligated in an SstX-cleaved pOC 19 plasnid whose ends had 
likewise been nade blunt, tte clone L ^rtiich harbors the 
polylinker of tLa pac 19 vector 5' fxca the Cgl eson was 



identified (Fig. 28). 

The plasmid clone L was cijbaved With ScoRI and HindllXy 
hiid-'the'V and.^-iiLgit^ Hini^ri*- 

an^ : 'BTOlU'Hclea^^ KS|i ?jh^rt<ur (Si^ ~ BiaeiBcript 

; EMo/Kiap^ vakh\ ^Bqaenein^ S^'ton) . idioae Pa tl:> cleavag^. .aite . 
^)ukd.jpre%t^^ deatr^^ifed^ ti^'/'elsmj^^ 

polyaerase treat»nnt and religation. The clone . M, : if rom 
id&ich it is poasibie to cut out the human CbI ezonC.with 
the HIA class I 3' end by a Bam HZ cleavage* was identi- 
fied (Fig. 29). 

iknifi»ie-atxai^ fxca the 1113 apS 'clone 1 

V anii cliaarod wititi BariHI.^^;^^ XS^ dUm M was cleaived^With' 
BaaBX, and the insert H viui puzifiM. The M f ragsient was ; 
ligatiad into the BaadBX-cleaved clone V, and nucleic acid 
aeqii^ice dgterml nation waaf wed tb idratify the 1U3 clone 
R which coataina an intact IgCSS gene (Fig. 3ib). ' 

Double-atranded DHU waa prepared fros the M13 clone H and 
waa cleaved with BcoRI, and the insert waa purified. The 
plaaeid clone was cleaved with BcoRI and ligated with 
the frageent H. The ^lage clone O in idiich the fragment 
H ia cloned in the correct orientation into the clone 
waa isolated (Fig. 31). 

The plasmid clone O waa aubjected to a complete Psti 
cleavage and partial BcORZ cleavage and ligated with the 
linker ftagmeat cut out of the plaamid vector J» with 
BcoRX and Patl. The plaamid clone P ro^^atnw the coa^lete 
WLA B27waAb fuaioa gene (Fig. 32, Fig. 33). Thia fusion 
gene can he eipreaaed and eecreted ia homam cella alone 
or ia monae cells together with the hnman beta, micro- 
globulin gene if the e^reaaiag oelle alao contain an 
I— unog ldbulin light chain. 



alpha 1, ^^f^ 2 and alpi^ 3 didBbjpe tli|a Ht^^tib of tto. 



Ktefr to Fltti; 2 et^ 



BcoRI etc. repxeaeats the cleavaga vith the particular 
zeatrlctioa endonnclease 6r xe^ tlie c o rre a poadlng 

cleairage s^, Ba«Hi/As|iJ>rja ^tenptea a xeatrlction 
claiv^aae BiMi de^^txoyed l^^niligatloa aftedr fUllii^F^. 



3'HT denotea 3' xkm->traii8iati^ 

I4B p/B fte m o tea the laraioglcdMaiii heavy chain pzomoter/ 



d fth ot e ai lacoaplete dlgeatlon 
OS^DIA denotea 8 douhle-^at^ie^UKled TSSUk 
SS-OA denotea* aiagle-atxanded UBOi 

ftY t9 rtet 34? 



BmCXL denoteas ayngenelc cytotoxic T lyaphocyte 
VCR den o tea * VhmII r ecep tor 

a«KBC claaa I denoteas allogmic BBC claaa X antigen 
t;«a.a. deaoteat toaor^-aaaociated anUgea 
a.t.c* deaoteat ayageaeic tawxr cell 
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Aiidoeidc oDnsth^ adapted jto I 



imMcA ni^ (MHC) ^class I antigens ari?;!^^ 



m in which ihajor tetoomyaflfla^ (MH(^ dass I antigens^ Dnl^ 

amino4enn&ial end to spedfic carrier mc^ecutes. 



1 - ^v:-;^." 



(MHC): 



Tcel!^- 



4^ ' Antigenic ciM^iibts (bs dalnied^inv:!^^ 1. 2 or 3. m>|j^i^:cinr| i^ xiBSS I ..t^c^ 
ahtigim in 6i*ed todhe^^^^ ■ 



5. Antlganic oonstnids [as dai^ da&ii 1. 2, 3 or 4, bi virfik^ ttie ^pecifk^ 



6. Antigenic constructs as daiined in daim 1, 2. 3 or 4. In wlti(^ tti0 ^pedfi(^ 
canier molecides aiB monodonai i 



7. Antigenic constnids as daimifd in daim 6, in which the inonod^nal «n;|»odl6^ 
are shortened in tfie oonstsBit part of the heavy chain. 

8. Antigenic oonslnicis as daimed Ih daiRil. 2» 3. 4. 5^ 6 or 7. iP^vltoiitheMHC^ 
dass I antigen is HIA BZ7W or HLA BZTIL 



9- Antigenic oonstnids as dal!ned in daim l, 2. 3. 4. 5. 6. 7 or^, ire rtiich th^ 
MHC dass I antigen is coiraiently bonded to the canier im^^ 




10. Antigenic 
MHCdasal anHgenblionded 

AUSMQGBMVPGIOOaAl^) # 



faidaiml. 2.3.4. 9,6^7 or^ in <r|itfi tfHa 



0^ 
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11 • ^^iit49ei|l«|^^ 



cla4a^;4a cl«l« 1, 2. 3, 4/ 



seqaeace. «nd bBl«g «^.ed ^ suitable eiipre»»lo« 



1 to 



14. A 
as elaiaed In. ai^ 



;9iaiaid;ln'''^jr ' 
<^.yt|Ub^t 



contains antlganie constm^ 
9^icla|u 1 to 11. 
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